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DYNAMIC INTERNET ADVERTISING 

TECHNICAL FIELD 

The present invention is directed to Internet advertising 
techniques, and/more particularly, to client-side advertising mechanisms. 

5 BACKGROUND 

The World Wide Web ("the Web") is a medium for making 
content available to requesting users, also known as "publishing" content. 
A Web publisher may provide content of various types, including visual 
Web pages having textual and static visual contents, as well as such other 

io content such as animated images and audio and video sequences. The 
relatively low cost of publishing content on the Web enables many 
organizations and individuals to act as Web publishers. 

To access content made available on the Web, a user 
typically directs a Web client program, or "browser," executing on his or 

15 her computer system to obtain and display a particular unit of content. 
Units of content are each identified by an address, also called a Uniform 
Resource Locator, or URL. The user may direct the browser to obtain 
and display a unit of content by directly entering the URL for the unit of 
content, or by selecting a link or bookmark with which the URL is 

20 associated. 

Internet advertising is a practice in which a Web publisher 
adds an advertising message or other content provided by a third party 
advertiser to the content provided by the Web publisher in exchange for 
payment or other consideration from the advertiser. For example,, a Web- 
25 based travel agency may pay the publisher of a Web site directed to tips 
for travelers to add a banner advertisement for the Web-based travel 
agency to some of the Web pages comprising the Web site. Such a 
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banner advertisement typically presents visual information promoting the 
advertiser that takes up a portion of the area of the Web page. Some 
banner advertisements further constitute a link to a Web site associated 
with the advertiser, so that the user may click anywhere within the banner 
advertisement to display, or "click through to," that Web site. 

As computer use, and particularly the use of the Web, 
becomes more and more prevalent, the volume of Internet advertising 
presented grows larger and larger. As this volume continues to increase, 
the need to differentiate advertising messages from those of competitors, 
the need to maximize the number of advertising messages presented in a 
given amount of advertising space, and the need to collect information 
about the effectiveness of advertising increases significantly. 

Accordingly, a facility for presenting dynamic Internet 
advertising that monitors, reports on, and responds to user behavior would 
have significant utility. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure I is a high-level block diagram showing the 
environment in which the facility preferably operates. 

Figure 2 is a screenshot diagram showing the display of a 
dynamic advertisement displayed by the facility. 

Figure 3 is a display diagram showing a first stage of the 
visual transition. 

Figure 4 is a display diagram showing a second stage of the 
visual transition. 

Figure 5 is a display diagram showing complete 
replacement of the first advertising message by the second advertising 
message. 

Figure 6 is a table diagram showing the definition of 
subregions within the dynamic advertising region. 
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Figure 7 is a display diagram showing the display of a Web 
page in response to the user clicking within a subregion of the first 
advertising message. 

Figure 8 is a flow diagram showing the steps preferably 
performed by the facility when the user navigates to a publisher Web page 
on which space has been purchased for dynamic advertising. 

Figure 9 is a flow diagram showing the steps preferably 
performed when the dynamic advertising applet is launched in a separate 
thread. 

Figure 10 is a flow diagram showing the steps preferably 
performed in an event handler registered by the facility to process user 
input events occurring in conjunction with the dynamic advertising 
region. 

DETAILED DESCRIPTION 

A software facility for presenting dynamic Internet 
advertising that monitors, reports on, and responds to user behavior is 
provided. The facility uses a client-side component, such as a Java applet 
executing on the user's computer system in conjunction with the Web 
browser being used by the user. The client-side component composes 
advertising messages from multi-media elements including graphics, text, 
audio, video, and various data entry elements and presents them on the 
user's computer system based upon the contents of a script retrieved from 
a dynamic advertising server by the client-side component. The script 
received by the client-side component specifies such details of the client- 
side component's operation as the sequence of advertising messages, 
transitions between advertising messages, mappings from specific 
subregions defined within the dynamic advertising region to different 
click-through, targets .and text superimposed over the advertising 
messages. By sending the client-side component an altered script, the 
dynamic advertising server can quickly adjust any aspects of the behavior 
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of the client-side component, while consuming just the small amount of 
nerwork/data bandwidth required by the script. 

The client-side component is preferably able to 
autonomously modify or replace such advertising messages, irrespective 
of whether a particular action is taken by the user. The client-side 
component preferably also collects and transmits to a central server 
information about the user's behavior, such as where the user has moved 
the mouse pointer,- the times at which the mouse pointer enters and exits 
that area, whether the user has clicked on any user interface controls, 
when the advertising message was first and last viewable in the browser, 
etc. In accordance with additional aspects of the facility, data received 
from each client-side component is preferably analyzed by the central 
server. In some embodiments, the central server sends new instructions 
based upon the analysis back to the client-side component. The client- 
side component provides advertising messages that are proactive, 
dynamic, and adapted to the behavior of the user. 

Because it controls the display of advertising messages, the 
client-side component enables advertising messages for multiple 
advertisers to be displayed sequentially or simultaneously in the same ad 
space. In some embodiments, the facility provides real-time or occasional 
integration, with advertiser databases in order to deliver advertising 
messages based upon information retrieved by the client-side component 
from advertiser databases, such as current pricing and availability 
information. 

Figure 1 is a high-level block diagram showing the 
environment in which the facility preferably operates. The diagram 
shows a client computer system 110. An Internet user preferably uses the 
client computer system to connect, via the Internet 100, to an Internet 
publisher computer system, such as Internet publisher computer systems 
130 and 140, to retrieve and display a Web page. 
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In cases where an Internet advertiser, through the Internet 
advertising service, has purchased advertising space on the Web page 
provided to the Internet user computer system by the Internet publisher 
computer system, the Web page contains a reference that causes the client 
5 computer system to retrieve from a dynamic advertising server 120 the 
client side dynamic advertising component and execute it. When 
executed, the client-side component downloads the appropriate dynamic 
advertising script from, the dynamic advertising server 120, which 
specifies the sequence of advertising messages to display. The client-side 

10 . component retrieves and presents these advertising messages within the 
publisher Web page. The script specifies the server from which the 
advertising messages are to be downloaded. Different advertising 
messages may be downloaded from different servers, such as Internet 
content distributor computer systems 170 and 180. While presenting 

15 these advertising messages, the client-side component monitors and stores 
in a log user interface events that occur with respect to the displayed 
sequence of advertising messages. The client-side component 
periodically transmits these events to the dynamic advertising server. 

When the user clicks within the dynamic advertising 

20 message, the client-side component redirects the Internet user computer 
system to retrieve a Web page from the appropriate Internet advertiser 
computer system, such as Internet advertiser computer system 150 or 160. 
In visiting the Internet advertiser's Web site, the Internet user may 
traverse several pages, and may take such actions as purchasing an item or 

25 bidding in an auction. Revenue from such actions typically finances, and 
is often the motivation for, the Internet advertiser's Internet advertising. 

The client computer system 110 preferably includes one or 
more central processing units (CPUs) 111 for executing computer 
programs such as the facility, a computer memory 112 for storing 

so programs and data, a persistent storage device 1 13, such as a hard drive, 
and a computer-readable media drive 1 14, such as a CD-ROM drive, for 
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reading programs and data stored on a computer-readable medium. The 
dynamic advertising sever 120 preferably includes components similar to 
those described in the client computer system 110. 

While preferred embodiments are described in terms of the 
5 environment described above, those skilled in the art will appreciate that 
the. facility may be implemented in a variety of other environments, 
including a single, monolithic computer system, as well as various other 
combinations of computer systems or similar devices. 

In order to more fully describe the implementation of the 

io facility, its operation is described in conjunction with an example. 

Figure 2 is a screenshot diagram showing the display of a 
dynamic advertisement displayed by the facility. The diagram shows a 
browser window 200, which includes a client area 210 in which is 
displayed a sample publisher Web page. In addition to other contents, the 

15 sample Web page contains a dynamic advertising region 220 managed by 
the client-side component of the facility. In the dynamic advertising 
region, the client-side component has displayed a first advertising 
message 221 for Advertiser A. It can be seen that the first advertisement 
includes a rectangular image, over which the client-side component has 

2() superimposed the following text 231: "Dynamic Text Here". The client- 
side component preferably displays this first advertisement for a_period of 
time specified by the script such as 10 seconds. During this time, the 
-client-side component tracks any user interface events received in the 
browser that relate to the dynamic advertising regions. The client-side 

25 component stores these events in a log for later transmission to the 
dynamic advertising server. 

Figures 3-5 show a visual transition performed by the 
facility from the display of the first advertising message to the display of 
the second advertising message. Figure 3 is a display diagram showing a 
first stage of the visual transition. It can be seen in this diagram that, in 
dvnamic advertising region 320, the client-side component, shows a 
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portion of a second advertising message 322 that replaces the left side of 
the first advertising message 321. 

Figure 4 is a display diagram showing a second stage of the 
visual transition. It can be seen in this diagram that, in dynamic 
? advertising region 420, the client-side component shows a larger portion 
of a second advertising message 422 that replaces the left side of the first 
advertising message 421. 

Figure 5 is a display diagram showing complete 
replacement of the first advertising message by the second advertising 

10 message. The facility preferably displays the second advertising message 
522 for a period of time specified by the script, such as 10 seconds, 
continuing to track and record user interface events. After displaying the 
second advertising message, the facility again displays the first 
advertising message. 

15 Were the user to perform a user interface event with respect 

to the dynamic advertising region, such as moving the mouse from outside 
the dynamic advertising region into the dynamic advertising region while 
the client-side component is displaying a visual transition from the first 
advertising message to the second advertising message, such as is shown 

20 in Figures 3 and 4, the client-side component preferably reverts to the 
displav of the first advertising message shown in Figure 2 to permit the 
user to further review and interact with the first advertising message. 

Figure 6 is a table diagram showing the definition of. 
subregions within the dynamic advertising region. Table 600 contains 

25 two copies of the first advertising message,. 610 and 620, each showing 
one of two subregions defined with the first advertising message by the 
dvnamic advertising script. Rectangle 612 in the first copy of the first 
advertising message is the border of a first subregion defined in the. first 
advertising message. Rectangle 622 in the second copy of the - first- _ 

30 advertising message defines the second region within the first advertising 
message. The table further shows that, when the user clicks within 
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subregion 612 r the client-side component causes the browser to navigate 
to the following URL 613: "http://www.advertisera.com". The table also 
shows that, when the user clicks within region 622, the client-side 
component causes the browser to navigate to URL 623: 

5 ii http:/7www.avenuea.com ,, < 

For example,^ Figure 7 is a display diagram showing the 
display of the Web page at URL 623 in response to the user clicking 
within subregion 622 using the mouse pointer 621. 

Those operating the dynamic advertising service preferably 

in prepare a number of different scripts, or dynamic advertising 
specifications, each specifying a particular instance of dynamic 
advertising. A script preferably identifies the advertising messages that 
are to be presented, such as image files, preferably by specifying a URL 
from which each may be retrieved; the order in which the advertising 

15 messages are to be displayed and details of the visual transition to be 
performed in switching from displaying one advertising message to the 
next; definitions of regions within one or more of the advertising 
messages, and attributes of the regions such as click-through destinations 
to which to navigate if the user clicks within the region, and text to be 

20 displayed within the region. Scripts are preferably small in size/allowing 
the performance of a particular client-side component to be redefined 
merely by sending a revised script to the client-side component. Indeed, 
such a revised script may identify the same advertising messages as the 
original script, enabling the browser to obtain those creatives from its 

25 cache rather than re-retrieving them. 

Scripts are preferably prepared in the script language 
described below in Table L though those skilled in the art will appreciate 
that a variety of other formats could be gainfully used to represent a 
dynamic advertising specification. 

:>o 
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• DynamicAdvcrcisin^Script rmins="x -schema: client -side cornponent3chema,xmJ"> - This lag denotes 
the be ginning of the scrip! as well as whai schema (rules) to follow when parsing the script- Each script can 
contain the following elements 

* <iicartBcat Time\'aJue-10> - Heartbcai is the interval al which the client should report statistics 
5 hack to the server. Time Value is the interval in seconds between sending statistics to the server 

• <TransitionSpeed TimeV«lue-4> - Denotes the speed of transitioning from one image to another, 
the lower the number the faster the iransiuon - 0 means immediate. This value is the number of 
milliseconds between updating the coordinates of the image. 

• <CraphicTert > - Denotes text to display on the Applet, there can be only one graphic text 
10 object al the root of the script and zeroHo-mairy graphic text objects per image elements. A 

graphic text element can contain the following dements<l>isplayTcrt> - Text to display, there 
can be many ol these per Grpahic text element, each on will display one line below the prior one 
<Font FonlName-*nimes" Facc=" Italic" PomtSize*" 1 4"/> - This is the font to use for the 
text 

J 5 • <HGColor Red-"235" Gre«n="255" Blue-^SS"^ - Background color for the text 

• <FCColor Rcd-"0" Green***0" Blue— "0'V> • Foreground color for the text 
<Uectanple RcctX-"200" RcctY»=<"0" RcctW^" 1 50" RcctH~"MT/> - Bounding rectangle 
to draw the text in, if there is no bounding rectangle then the entire window space available will 
be used 

2() • <ltnagr Location="mtvnev.T i .gir , > - Denotes the definition of one Image, must have a location 

property thai tells the client where to load the image from The location can be a relative URL based on 
the code base of the applet, or a lully qualified URL such as irTTP: //www advenisera,com rwebpage. 
An image can contain the following elements 

< 1 >c fault Click Location-* 4 1 rTTP:^vvvw.ad\xnjscra.com/addefault"/> - This is the URL that 
25 will be browsed to if a user clicks on the client but is not in a defined region. One DclaullClick 

clement is allowed per image. 

• <IHsplay Time>- How long to Display each image. I his value is iquLsenicd in seconds. 

• <Repon> - Defines a region lor the current image, a region contains the following elements 

<Rectanj!le ReetX«"0" Rect Y«"0" Rect\V«"234" RectH="30*7> - Defines the upper 
^(} left comer, width and hcighl lor the region, in pixels 

• <-URL Locatiofi- M HTTP://\vww.advertiscrt - IX'fincs the URL to 

browse lo when the region is clicked on. 



Table 1 

35 

An example script expressed in the script language shown in 
Table 1 above is shown below in Table 2. 



1 <>xmJ vcreion*=*'l.0"?:> 

40 2. •CClicrn-sidccrjmponaiLScrirft xmins- x-schcma:c 

.!. ■ -HcartBcal l"imc Valuc^" MVT 

A '.TrartfiUonSpeed Time Value*" 1 0'7> 

5. <lmagc Location- "Adlmagcl _cxpon-gif*> 

6. <DcfaultClick Locauon~"htip :/>www. a venuea.com" 7 '•■ 
45 *'. <Regjion> 

S. <RcctangJe RccL\="4(KT RcclY-"0" Reel W=" 168" RcetH«"60" 

9. <URL Locaucm-"'hiip:Av.%».w.ad>^^iscTB_cwn"^ 

1 0. -VRcgion^ 

1 1 . •-GraphicTcxt> 

5() 12. < DisplayTcxt> D>7iamic Text Herc</DisplayTexi> 

I 3. <Font ForttNamc-* limes" Facc«=*'BoldIlalic" Poinl£izc-"12"'> 

U. <FGColorRed"="0 ,, Orcen»"0"Rlue="0"r> 
1 5 <Rectangle RecO<-"]30" ReciY-'XT RectW*"200" RectH«-30" 

1 6. </GraphicTcxi> 

55 17. <DisplayTimc TimcValue«=-'2'7> 

IR. </lmagc^ 

•19 <lniagcLocjiicm="Adlmage2 # .exporLgif : > 

20 *'DcfaultClick Locali on ^ ' " htip ://www. a venuea. com ' 7> • 

21. <Region> 

CO 22. < Rectangle RcctX<*"l 30" Red Y="0" Reel W="200" RectH «="30'7> 

23. -\URLLocation»"htip:/Avww.advmiserb.com M /> 

24. <'Region> 

25 <GraphicTcxt.> 

26. <DisplayText>Diffensm Dynamic Text Here</DisplayTexl> 

Cf 27. < Font r^Name-Aimes'' Face -"BoldlLaJic" PointSizc-**l2'V> 
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:S.~ «'FGColorRcd«=-0 , Grecn- , *0"BJuc-"0"/i' 
29. :RcciangJeRccL\= , M30"RcciY= 4 ^ , RcaW="200"RcaH="30'*A> 
.10. VGraphicTcxL> 
31. ^DispUyTimc TinicValuc="2 , V> 

5 32. </lmage> 

. 33. </Clicnt-side componeraScripU* 

Table 2 

io Line 3 specifies that the client-side component should send 

feedback to the dynamic advertising server every ten seconds. - Line 4 
specifies that, when transitioning from one advertising message to the 
next, ten milliseconds should elapse between updating the coordinates of 
the advertising message. By specifying various values for the TimeValue 

1 5 property of the TransitionTime tag, the script author can specify how long 
it takes to transition from one advertising message to the next, or, by 
specifying zero, can specify that transitions are to be instantaneous. Lines 
5-18 specify details of a first advertising message, while lines 19-30 
specify details of a second advertising message. With respect to the first 

20 advertising message, line 5 specifies the URL of a graphics file containing 
the image for the advertising message. Line 6 contains the click-through 
UR-L for positions within the dynamic advertising region that are not 
within any defined sub-regions. Lines 7-10 define one sub-region within 
the dynamic advertising region. Line 8 specifies its boundaries, while 9 

25 specifies it click-through URL. Lines 11-16 specify the display of the 
text "Dynamic Text Here" in the first advertising message. Lines 19-30 
have similar contents with respect to the second advertising message. 
Thus, it can be seen that different regions may be defined within an 
advertising message for different purposes. 

30 Once a script such as the script shown in Table 2 has been 

generated, the facility preferably checks the script for compliance with an 
-XML schema defining the proper syntax for a dynamic advertising script. 
One such preferred schema is shown below in Table 3. 

35 i. <Scbcnvixmli«* , nim^cma5^cro!»fls»m:xjTU-<lau" 

2. xmlreidi^'^mrschcmas-mjcn^flKxwnidaiaTypes^ 

-10- 
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> <ArtributcTypc name-' Time Value" dirrype^'inT^ 

4. ■.ElcirwniTypcname^'Display'rijTK'' cantntt='*cmpry ,% > 

5 . <atlribinc typc=* Time Value" rwjuirai- Ves' , /> 

6. w"ElemcnlTvpc> 

5 7. < Attribute Type name='*Red" dMypc*"irrt'Y> 

X- AnribuuTypc namr*'"Green M dt!type-"int'V> 

9 «.,AllhbuieT>'pcnarTie*"Blue''di:t>'pe«' , inl".'> 

10. <i:}emem'iypename^"BGColor* , conimt«"cmpty'"> 

I ] . < attribute typc^'Rcd" required ~"yes'7> 
|Q i «:attribme t>pc»'*Grecn" required='*yTS , V> 

13 'attribute typc^'Blue" required=**yes"'> 

1-1 *./FJcmeniTypc> 

: 5 ' Llemeni Type name=: FGColor" conveni="ehOnly"> 

16. <atlhbuic rypc-"Rcd" required ="yes'"/> 

J5 ] 7. <auribuie r\-pc < ="Grcen" rcquirod Br **ycs*'/> 

) 8 <attribuie type-* -Blue" required^* Ves"^ 

19. <.'0cmcniTypc> 

20. <AuributcType namc-^'FonLName" dLitype^'string''^ 

2 1 <AtlribuieType name r "Facc" di.T\pe c " cnumcrauon" ' di:values= M Bold Normal Italic Boldlialic" 

2() 22. <AttnbutcTyncraamc-"PcanLS^^ 

23. ^i;iCTticmTypcnarnc="Fonl"comcnl-'*enipry 

24. '.aiuibutet>pc»*TorilNamc"required* , 'ycs"/> 

25. -'attribute typc="Facc" rcquired^**yxs"V> 

26. vr a itnbutct>Tx:="rouit^i2c"required=*\'eK*V> 
25 27. ■'.'LlcmeniTypc> 

28. Kkmcm'l >pe name «" 'DisplayTcxf * content**" "tetfOnJy* Y - 

2'J. < AitribuuTypc namc="*RcctX" dt:type«="*int'7> 

30 - AitribulcType namc^'R^Y" dt:tvpc="infY> 

31 -AllributcType namc^ 'RcclH" di:iypc="im'y> 
3() 32 ;Aiinbutcr\7icnamc= -RcciW" di.-typc«="irtt , *.'> 

33. • KlcmcruTypc rtame^Rcctancle" conteru-'empty"^ 

34. ^attribute typc«*RcctX" rcquirod-'>rs"/> 

35. <atinbuie typc-'RectY" rcquired^Vcs"^ 
30. attribute typc-'RcctH" required =*Vcs'Y> 

35 37 attribute type -"Rcct W" rcquired^Vcs'TV 

38 •:*i;icmcniTypc-» 

30 • F.lemcni Type name OraphjcTcxT comcrrt^'chOnly" ordcr^many ' > 

40. * clement iypc«"DisplayTimc" minOccur5='*0" rT»xOccun?- , TV" 

4 1 • clement type^DisplayTcxT rrunOccurs'* ' I " maxOccurs*"* "r 

4() 42. • clement typc="Font" rninOccurs^-0" maxOccurs- * I "/> 

43 element type="BCiColor" rrartCXxaJT^ 

44. <clcnTCTtt typc^'TGColw" rriart^ 

45 Yemeni rypc= "Rectangle" rranOcoin=-'0'' maxOccu^"" 1 

46. ^/ElcmeniType> 

45 47 AllnbulcTypc name ^ Location" chrr>pc=''stnng"7> 

48. ci;icrTXJin >pc name-' 'URL" cxjnierrt-- 'empty' "> 

49 '.'atinbutc typc="Location"' required^' "yes' 7> . 

50. •. 1 Element Typc> 

51. .KlementTypcnamc=*'DcfauKCU^^ 

50 52. <aUnbutcr\pc«" Locauon*' rcquired=">x»"/.* 

53 •^VJement'lypc-' 

54. F-icmcntTypc name- Region" content = 'eltOnly''order**'maity'*> 

55. Yemeni iypc="Reclangle"nturtJccurs« ,, l"m 

56. <clemcntt\pc~'1JRL' , minOccurc^^ 
55 57. < /I-JonertTypc.* 

58. <lillcrrKntT}Txrtamc-'lmagc"com^ 

59 <-'JIlributelype=■ 4 LJOCatio^1 ,, rcquired="yc5'Y> 

60. ^element rync="I>faullCtick M rrim^ 

61. ^element typc-"Regjon' rrunOccurs- '0" maxOccurs-"'"^ 

^0 62. <demenltypc* 'DisplayTinK" niinOccurs- , T , 'inaxOcair5-"l"^' 

63. <c)emcru typc^GraphicTcxT miriOccurs-"0" maxOcxun:«"'" r ^ 

64 < ,*F.lcmenlType> 

65 <ElcnKmtT>pcnanK^ , Hcan3cal ,, a5nteni*"empty M > 

66 <anribute rypc=Timc Value" requinsd= ,, yes , V> 
65 07. </BcmcmType> 

68 '■ lilcmcnt l ypc namc^'TransilionSpeed" eontent»"empty"> 

69. ^attribute rype^Time Value" rcquired='Vcs'7> 

70 </FJemenlType> 

71. ■•ElcmenlType name c "Clicnt«*ide componenuScrirJt" content-"cltQnly" order="rnany .- 

-}() 72. <clcmcni typc="DefauUClick" minOccurs^"] " maxOccurs="1 "V* 

73 <clemcnt rypc="HcartBcat" minOccurs^"' 1 " maxOxure=*' 1 

74 ^element typcTransxtionSpccd" minOccurs=" 1 " maxOocuTS=" 1 "" , 

75 <clcmerfl t\pe=-'lmagc" minOccurs« M l " nuxOccurs-"""^ 

7G. <element type« ,4 GraphicTexl" minOccurs--0" maxOocurs-"!""'' 
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77. <clemeni iypc~"BGColor M rrunOocurs-'O" maxOcairr=" 1 '7> 

7 S. <clemcrt typc"="FGCo!or" minCXxurs="0" maxOocurs= 4 ' 1 "<"> 

79. <.ElememTypc> 

K0. <5cherna? 



Table 3 

After insuring that the dynamic advertising script conforms 
to the XML schema for advertising scripts, the facility preferably 
.10 compresses the dynamic advertising script, employing a numerical 
substitution scheme such as the one detailed below in Table 4. 



Elcmcni//\nribulc Name 


Binary Representation of VaJuc 


! l)yrum)cAdvcrusmgScnpi 


"1" 


. Heartbeat 


"2" ♦ < I byte tor » of seconds*' 


i Image 


"3" * <2 bytes lor length? * <Charaocr string Ibr location- 


: Region 




j Rectangle 


"5" * <2 bytes for X> ♦ <2 bytes Ibr Y> + <2 bytes Ibr H? ■+ <2 byics for W> 


L*RL 


"6" + <2 bytes for length? * <Charadcr siring for location? 


Display Time 


"7" - < 1 byte for R of seconds^ 


TransiubnSpeed 


"8*' + <1 byte for # of milliseoonds> 


DcfaullClick 


"9" + <2 bytes lor length? + <Charaaer siring for location? 


GraphicToa 


"10" 


. l>isplayTe)tt 


" 11 " + <2 bytes tor length? + <Charad£x siring lo displays 


1-onl 


"12" + <2 bytes lor length? ♦ <lont name^ + < 1 byte lor lace byte tor point size> 


1 FGColor 


"13" + <2 bytes tor red^ + <2 bytes for blue? + ^-2 bytes lor green? 


; BGColur 


"14" ♦ <2 bytes for red > * <2 bytes for b!uc-"> + • 2 bytes tor greens 



15 



example DefaultClick element would look, as follows 

"9" <2 byies for length? - ^Character string for location?-*; 



Table 4 



Table 5 below shows the compressed, or "binary" form of 
20 the sample script shown in Table 2 generated by applying the substitution 
scheme described in Table 4. 
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Table5 

Figures 8-10 are flow diagrams showing steps preferably 
25 performed in the client computer system to display dynamic 
advertisements using the facility. Figure 8 is a flow diagram showing the 
steps preferably performed by the facility when the user navigates to a 
publisher Web page on which space has been purchased for dynamic 
advertising. In step 801, the user issues an HTTP request for such a 
30 . publisher Web page. 

In step 802, the facility receives the requested Web page. 
The received Web page contains a. reference to a conditional dynamic 
advertisement inclusion that will determine whether it is possible to 
perform dynamic advertising in the client computer system, or whether, 
:o inversely, conventional banner advertising should be substituted for 
dynamic advertising, table 6 below shows the HTML code preferably 
included in the publisher Web page for this purpose. 

1 . <IFRAME MARGINHEIGHT=0 MARGIN WIDTH=0 H£iGHT= M 60" WIDTH="468" 
40 SCROLLING= M NCr 

2. SRC= M http://client-side component.avenuea.com/coho/cohoframe.htmr> 

3. <a href =,i hUp://view.avenuea.com/go/test/direct/01"><img 

4 S rc="http://view.a venuea.com/viewrtest/direct/or width=468 height=60> </a> 
5. </IFRAME> 

45 

Table 6 
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It can be seen that the HTML code shown in Table 6 
determines whether the browser in which it is processed supports the 
IFRAME established by the HTML code shown in Table 6 tags. r lf so, the 

5 browser interprets lines 1-2 in order to retrieve the conditional dynamic 
advertising inclusion from the URL http://client-side 
component.avenuea.com/coho/cohoframe.html. If the browser 

interpreting this HTML code does not support the IFRAME tag, it 
interprets line 3-4 to retrieve a conventional banner advertisement from 

io the URL http://view.avenuea.com/view/test/direct/01. In an alternative 
embodiment, the IFRAME tag is omitted from the publisher HTML code, 
which instead unconditionally includes the conditional dynamic, 
advertising inclusion. 

In step 803, in browsers that support the IFRAME tag, the 

15 facility retrieves the conditional dynamic advertisement inclusion using 
the reference contained in the requested Web page. Table 7 below shows 
an example of the conditional dynamic advertisement inclusion. 



<html> 

<SCRIPT LANGUAGE=\JavaSCR1PT M > 

if ( window.navigator.javaEnabledO ™ true ) 

document.writeC<applet code=\"Adlet\ n archive^VAdletjarV 
codebase=\"http://client-side component. a venuea.com/coho A" id=\"Adlet\" 
width=V468\" 
height=\"60\">*') 

document.write( u <param name=Site!D 
value=Vclient-side componentV></applet>") 

} 

else 

{ document.write("<a 

href=V'http://view.avenueaxom/go/test/direct/01 V target= _top> <img 
src=V , http://view.avenuea.com/view/test/direct/01\ n width SV468V 
height=\"60\"> </a>") 
} 

</SCRIPT> 
</html> 



- Table 7 
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The conditional dynamic advertisement inclusion contains a 
JavaScript script. The script in line 3 tests whether Java applets are 
supported by the current browser and have been enabled. If so, lines 5-9 
add to the IFRAME established in the HTML code shown in Table 6 an 

5 inclusion reference for the dynamic advertising applet. Otherwise, lines 
12-15 add a reference to a traditional banner ad to the IFRAME. In 
additional embodiments, the conditional dynamic advertising inclusion 
includes additional tests regarding the suitability of the browser and/or the 
client computer system for supporting dynamic advertising. For example, 

io in one such embodiment, the conditional dynamic advertisement inclusion 
includes tests for browser versions whose Java virtual machine 
implementations properly execute the dynamic advertising Java Applet. 

In step 804, the facility executes the script in the dynamic 
advertisement inclusion to determine whether a dynamic advertisement 

15 can be presented on the client system, that is, whether the client system 
supports Java applets. In step 805, if a dynamic advertisement can be 
• presented, then the facility continues in step 807, else the facility 
continues in step 806. In step 806, the facility retrieves and displays a 
conventional banner advertisement. After step 806, the steps conclude. 

20 In step 807, the facility retrieves the dynamic advertising 

applet, also called the client-side component, from the dynamic 
advertising server. In step 808, the facility launches the retrieved applet 
in a separate applet thread. When it executes, the applet displays 
advertising messages and registers event handlers for user interface events 

25 that occur in conjunction with the dynamic advertising region. Execution 
of the applet is discussed in greater detail below in conjunction with 
Figured. After step 808, the facility, in the browser thread, processes 
user interface events. In step 809, the facility receives a user interface 
event. In step 810, the facility identifies an event handler registered to 

:>o receive the user interface event. For user interface events occurring in 
conjunction with the dynamic advertising region — that is, for those 
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events occurring within the boundaries of this region — the facility has 
registered an event handler for recording the user interface event. In step 
811, the facility invokes the event handler identified in step 810. After 
step 811, the facility continues in step 809 to receive and process the next 
user interface event. 

Figure 9 is a flow diagram showing the steps preferably 
performed when the dynamic advertising applet is launched in a separate 
thread in step 808. In step 901, the facility obtains a dynamic advertising 
script from the dynamic advertising server. The facility preferably uses a 
script identifier included in the publisher Web page or other similar 
indicia in order to select one dynamic advertising script from a number of 
different dynamic advertising scripts available from the dynamic 
advertising server. In step 902, the facility constructs an internal 
representation of the script obtained in step 901. In step 903, the facility 
registers user interface event handlers for subregions of the dynamic 
advertising region specified in the script. In step 904, the facility retrieves 
and presents in the dynamic advertising region the initial contents 
specified by the script. In step 905, the facility initiates retrieval of the 
next advertising message contents specified by the script. In step 906, the 
facility sleeps for a display interval period specified by the script, which 
indicates the amount of time each advertising message in the sequence of 
advertising messages is to be displayed. In step 907. after awakening at 
the end of the display interval period, the facility displays the next 
advertising message content specified by the script, applying any visual 
transitions specified by the script. In step 908, if the time since the last 
log upload exceeds a reporting interval specifying how frequently such 
upload should occur, then the facility continues in step 909, else the 
facility continues in step 905. In step 909, the facility transmits log 
entries to the dynamic advertising server. In step 910, the facility deletes 
the transmitted log entries from the log. After step 910, the facility 
continues in step 905. 
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In additional embodiments, in addition to or in place of the 
test shown in step 908 for determining whether to transmit log entries to 
the dynamic advertising server, the facility utilizes other tests, including 
whether the size of the log has exceeded a particular size, such as the size 
5 of a packet used to transmit the log entries, or a multiple thereof; whether 
the log contains a particular type of entry, such as a mouse-click entry in a 
particular region; or any combination of these or other factors. 

Figure 10 is a flow diagram showing the steps preferably 
performed in an event handler registered by the facility to process user 

H). input events occurring in conjunction with the dynamic advertising 
region. In step 1001, the facility adds to the event log an entry describing 
the current user interface event. Log entry formatting is described in 
greater detail below in conjunctions with Tables 8 and 9. In step 1002, 
the facility processes the event if any processing is required for the event. 

15 For example, for mouse-click events, the facility preferably identifies the 
subregion containing the coordinates of the click, and causes the browser 
to navigate to a URL specified by the script for that subregion. After step 
1002, the steps conclude. 

In one embodiment, the event handlers provided by the 

20 facility write four different types of log entries, which are described 
below in Table 8. 

Entry Type I - Impression Request 

ScnpUD <iab> Sequence H <tab> Cookie <tab> Entry Type <lab> 
25 Time of Impression 1 - 

Entry Type 2 - Image Display Time 

ScriptID <tab> Sequence # <tab> Cookie <tab> Entry Type <tab> 
Stan Time 1 <iab> Stop Time 1 <tab> Image Number from script 

30 

Entry Type 3 - Click 

ScriptID <tab> Sequence # <tab> Cookie <tab> Entry Type <tab> 
Time of Click 1 <tab> image Number from script <tab> Region . 
number within image <tab> Click-through URL 

35 

Entry Type 4 - Mouse Over Image Time 

ScriptID <tab> Sequence # <lab> Cookie <tab> Entry Type <tab> 
Start Time 5 <tab> Stop Time* <tab> Image Number from script 
<tab> Region number within image 
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in Table 9. 



1 n of milliseconds since 1/1/1970 



Table 8 



A sample log corresponding to the example is shown below 



1 {3S952D9E-1558-11D4-934F-OOC04F08320A) 1 

2 p595209Er1558*11D4-934F-OOC04F08320A) 2 

3 (3595209E- 1 558- 1 1 D4-934F-00C04F0832OA) 3 

4 {3595209E-1558-11D4.934F-00C04F08320A} 4 

5 {3595209E-1558-11D4-934F-OOC04F08320A} 5 

6 {35952D9E- 1 558-1 1D4-934F-O0CO4F0832OA) 6 
7. {3595209E-155B-11D4-934F-00C04F08320A) 7 
B. r3595209E-l55B-11D4-934F-00CO4FO8320A) 8 



949013076-280132 1 
949013076-280132 2 
94901 3076-2BD1 32 
949013076-280132 
94901 3076-28D 132 
949013076-28D132 
949013076-280132 
949013076-280132 



956090465522 

956090465662 956090467745 0 

956090467745 956090470629 1 

956090470629 956090477649 0 

956090480233 956090480603 1 

9560904B06O4 956090481595 1 

956090477649 956090481599 1 



956090461600 



hi Ip^/www a venuea.com 



10 



.1 5 



20 



25 



Table 9 

Log entry 1 indicates the retrieval of the binary script from 
the dynamic advertising server. Log entries 2, 3, 4, and 7 indicate the 
display of advertising messages. Log entry 8 indicates a click within an 
advertising message. Log entries 5 and 6 indicate that the user has 
"moused-over" an advertising message. 

It will be understood by those skilled in the art that the 
above-described facility could be adapted or extended in various ways. 
For example, various types of client-side components could be used other 
than Java applets. Also, the facility may collect a variety of different 
types of information relating to the user's viewing of an interaction with 
advertising messages or incident thereto. Further, the dynamic advertising 
server may do a variety of types of analysis on the data returned by the 
client-side component, and may, based on such analysis, adjust the 
performance of dynamic advertising by the client-side component, either 
by providing a revised script or by issuing other types of instructions. 
Also, the facility may present a wide variety of types of advertising 
messages, including static images; video sequences; animation sequences 
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such as animated GIFs, SHOCKWAVE™ animation sequences, 
FLASH™ animation sequences; streaming sequences; and Java- 
implemented advertising messages, either homogeneously or 
heterogeneously. While various embodiments of the client-side 
component that execute in conjunction with a Web browser on a general - 
purpose computer system are discussed above, various additional 
embodiments of the client-side component execute in different 
environments, including, such electronically-addressable special -purpose, 
devices as cellular phones, pagers, personal digital assistants, automatic 
teller machines, televisions and devices connected thereto, and other 
home and auto appliances, as well as in various additional environments. 
While the foregoing description makes reference to preferred 
embodiments, the scope of the invention is defined solely by the claims 
that follow and the elements recited therein. 
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CLAIMS 



1 1. A method in a client computer system for presenting 

2 dynamic advertising, comprising: 

3 receiving a specified sequence for advertising messages that . 

4 identifies advertising messages by reference; 

5 retrieving advertising messages identified in the specified 

6 sequence; 

7 displaying advertising messages in accordance with the 
x specified sequence; 

y collecting information describing interaction by a user of 

10 the client computer system with the displayed advertising messages; and 

11 transmitting the collected information to a separate 

12 information processing computer system. 

1 2. The method of claim 1 wherein one of the 

2 advertising messages specified in the sequence is a static image. 

1 3. The method of claim 1 wherein one of the 

2 advertising messages specified in the sequencers an animation sequence. 

1 4. The method of claim 1 wherein one of the 

2 advertising messages specified in the sequence is a video sequence. . 

1 5. The method of claim 1 wherein one of the 

2 advertising messages specified in the sequence is a rich media element. 
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6. The method of claim 1, further comprising: 
receiving a second specified sequence for advertising 

messages that identifies advertising messages by reference, wherein at 
least one of the advertising messages identified by the second specified 
sequence is identified by the specified sequence and has therefore been 
retrieved; and 

displaying, advertising messages in accordance with the 
second received sequence without re-retrieving the advertising, messages 
identified in both the second specified sequence and the specified 
sequence. 

7. The method of claim 1, further comprising 
determining that a predetermined period of time has passed since 
collected information was last transmitted to the separate information 
processing computer system, and wherein the transmitting is performed in 
response to the determination. 

8. The method of claim 1, further comprising 
determining that the collected information has reached a predetermined 
size, and wherein the transmitting is performed in response to the 
determination. 

9. The method of claim 1 further comprising 
determining that the collected information contains information describing 
a predetermined type of user interaction, and wherein the transmitting is 
performed in response to the determination. 
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10. The method of claim 1 wherein the transmitting is 
performed in response to the first of the following: 

determining that ,a predetermined period of time has passed 
since collected information was last transmitted to the separate 
information processing computer system; 

determining that the collected information has reached a 
predetermined size; and 

determining that the collected information contains 
information describing a predetermined type of user interaction. 

11. The method of claim I, further comprising, in the 
information processing computer system: 

receiving the collected information transmitted from the 
client computer system; and 

analyzing the received information to discern the effect of 
the specified sequence of advertising messages on the user. 

12. The method of claim 11 wherein the results of the 
analysis characterize the user. 

13. The method of claim 11 wherein the results of the 
analysis characterize the sequence of advertising messages. 

14. The method of claim 1 1 wherein the results of the 
analvsis characterize one or more of the advertising messages of the 
sequence. 

15. The method of claim 1; further comprising displaying - 
a visual transition between the display of two advertising messages that 
are adjacent in the sequence. 
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1 16. The method of claim 15, further comprising 

2 receiving with the specified sequence a specified transition time, and 

3 wherein the visual transition is displayed for the specified transition time. 

1 17. The method of claim 15, further comprising: 

2 during the display of the visual transition, detecting a 

3 selected user interaction performed with respect to the displayed visual 

4 transition; 

5 in response to so detecting: 

.6 interrupting the display of the visual transition; and 

t resuming the display of the first of the adjacent advertising 

s messages. 

1 18. The method of claim 17 wherein the selected user 

2 interaction is moving a mouse cursor into the region in which the visual 

3 transition is being displayed. 

1 19. The method of claim 1 wherein each of the displayed 

2 advertising messages is displayed on behalf of a different advertiser. 



1 20. The method of claim 1 wherein at least two of the 

2 advertising messages are displayed on behalf of different advertisers. 

1 21. The method of claim 1 wherein each of the displayed 

2 advertising messages is retrieved from a different server. 

1 22. The method of claim 1 wherein the displaying 

2 displays multiple advertising messages simultaneously: 
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1 23. The method of claim 1, further comprising requesting 

2 the received sequence from among a plurality of available sequences. 

1 24. The method of claim 23 wherein retrieval of the 

2 sequence is triggered by processing a publisher Web page, and wherein 
the. publisher Web page includes an identifier, the method further 

4 comprising selecting the requested sequence based upon the identifier. 

1 25. The method of claim 1 wherein each advertising 

2 message having a predecessor in the sequence is retrieved during the 

3 display of its predecessor. 

1 26. The method of claim 1 wherein both a first and a 

2 second sequence for advertising messages are received, both the first 

3 sequence and the second sequence identifying a first advertising message, 

4 and wherein advertising messages are displayed in accordance with both 

5 the first and second sequences, and wherein the first advertising message 

6 is retrieved only once. 

1 27. A computer system for presenting advertising, 

2 comprising: 

3 a first receiver that receives an advertising message; 

4 a display that displays the received advertising message in 

5 an advertising region; 

6 a second receiver that receives a specification specifying a 

7 plurality of subregions of the advertising region within which to monitor 
k user interactions; 

9 a user interaction monitoring subsystem that, during the 

10 display of the advertising message, monitors user interactions within the 

1 1 specified subregions of the advertising regions; 
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12 a user interaction logging subsystem that logs monitored 

13 user interactions; and 



14 



y 

10 

1 1 

12 



I 



1 



1 



4 



a transmitter that periodically transmits the logged user 



15 interactions to a separate information processing computer system. 



j 28. A computer memory containing a dynamic 

2 advertising specification data structure for use by a client-side advertising 
agent, comprising: . 

4 a first portion indicating a display sequence of advertising 

5 messages; 

r , . a second portion indicating one or more regions within the 

7 advertising messages of the indicated display sequence in which, to 
x monitor user interactions, 

such that, when the data structure is in the possession of a client-side 
advertising agent, the advertising agent may access the first portion in 
order to display the display sequence of advertising messages, and may 
access the second portion to identify regions within the advertising 
13 messages in which to monitor user interactions. 



29. The computer memory of claim 28 wherein the data 



2 structure is expressed in XML. 



30. The computer memory of claim 28 wherein the data 
structure is expressed in a compressed form of XML. 

31. A computer-readable medium whose contents cause 
a user computer system to advertise, comprising: 

retrieving advertising instructions; 

in accordance with the advertising instructions, retrieving 



5 advertising content; 
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6 composing an advertising message incorporating the 

: advertising content; 

s presenting the composed advertising message; 

9 monitoring user behavior in response to the presentation of 

10 the composed advertising message; and 

1 1 periodically transmitting an indication of the monitored user 

12 behavior to a destination computer system distinct from the user computer 

13 system. 

1 32. The computer-readable medium of claim 31 wherein 

2 the advertising instructions include a specification specifying a plurality 
?. of subregions of the advertising region within which to monitor user 

4 interactions, 

5 and wherein the monitoring monitors user interactions 
r> within the specified subregions of the advertising regions. 

1 33. The computer-readable medium of claim 32 wherein 

2 the received specification further specifies for a selected one of the 
specified regions a URL to navigate to if the user clicks in the selected" 

4 region, the contents of the computer-readable medium further causing the 

5 user computer system to navigate to the URL specified for the selected 

6 region when the user clicks in the selected region. 

1 34. The computer-readable medium of claim 32 wherein 

2 the received specification further specifies text to display in a selected one 
of the specified regions, the contents of the computer-readable media 

4 further causing the user computer system to display the specified display 

5 text within the selected region. 

1 35". The computer-readable medium of claim 32 wherein 

2 the received specification further specifies for a selected one of the 
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3 specified regions audio to play if the user moves a mouse cursor into the 

a. selected region, the contents of the computer-readable media further 

5 causing the user computer system to play the audio specified for the 

6 . selected region when the user moves the mouse cursor into the selected 

7 region. 

1 36. The computer-readable medium of claim 32 wherein 

2 the received specification further specifies for a selected one of the 

3 specified regions cursor text to display in conjunction with a mouse 

4 cursor if the user moves the mouse cursor into the selected region, the 

5 contents of the computer-readable media further causing the user 
g computer system to display the specified cursor text in conjunction with a 

7 mouse cursor when the user moves the mouse cursor into the selected 

8 region. 

1 37. The computer-readable medium of claim 32 wherein 

2 the received specification further specifies for a selected one of the 

3 specified regions an alternative cursor to substitute for a mouse cursor if 

4 the user moves the mouse cursor into the selected region, the contents of 

5 the computer-readable media further causing the user computer system to 
G substitute the specified alternative cursor for the mouse cursor when the 
7 - user moves the mouse cursor into the selected region. 

1 38. A generated data signal conveying an advertising 

2 data structure, comprising: 

3 information specifying an advertising message; 

4 information defining a first region of the advertising 

5 message, the defined first region having a first property value of a first 

6 property type; and 
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information defining a second region of the advertising 

s message, the defined second region having a second property value of a 

9 second property type, 

io such that, when the data signal is received in a computer system, the 

i i computer system may use the contents of the data structure to render the 

12 specified advertising message with the defined regions. 

1 39. The. data signal .of claim 38 wherein the first and 

2 second regions are coextensive. 

i 40. The data signal of claim 39 wherein the first and 

: second property types are distinct. 

1 41. The data signal of claim 38 wherein the first and 

2 second property types are the same, and wherein the first and second 

3 property values are distinct. 

1 42. The data signal of claim 38 wherein the first and 

2 second regions are noncoextensive. 

1 43. The data signal of claim 38 wherein the first property 

2 type is click-through, and wherein the data structure further comprises 

3 information specifying a click-through target address to which to navigate 

4 when the user clicks within the first region. 



1 44. The data signal of claim 38 wherein the first property 

2 type is superimposed text, and wherein the data structure further 
? comprises information specifying text that is to be superimposed within 
4 the first region. 
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